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Abstract 


An  optical  fiber  cutting  machine  for  use  with  rectangular  or 
round  cross  section  fibers  has  been  developed.  It  combines  a 
sliding-weight  tension  apparatus  with  a diamond  knife  crack  initia- 
tion mechanism. 
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Efficient  butt  joints  in  optical  fiber  require  that  fiber  ends 

be  well  finished.  Since  Gloge^  published  a cor  i.i'Ollad  fracture  fiber  finish- 
ing machine  a number  of  variations  have  evolved.  The  fiber  cutting  machine 
described  in  this  report  was  designed  with  the  following  objectives: 

• Capability  to  cut  round  or  rectangular  cross  section  fibers 

• Convenient  and  reproducible  adjustment  of  fiber  tension  and  bending 
radius 

• Maximum  use  of  purchased  (rather  than  locally  fabricated)  material 
to  minimize  cost. 

• Simple  operating  procedures 

The  resulting  fiber  cutting  machine  is  shown  in  Figure  1.  After  setting 
fiber  tension  weights  v;ith  a dynamometer  the  fiber  is  clamped  in  the  movable 
block  and  then  in  the  fixed  block.  When  the  suppoi't  slide  is  pulled  from 
under  the  moveable  block  a preset  tension  is  applied  to  the  fiber.  Fiber 
breakage  occurs  when  the  diamond  knife  is  lowered  to  contact  the  fiber. 

Adjustment  of  fiber  radius  and  tension  for  clean  fiber  fractures  is  ac- 
complished by  trial  and  error.  With  the  machine  shown  in  Figure  1,  a 125pm 
diameter  glass  fiber  required  300  grams  tension  and  a 1.5"  radius  block  for 
best  breaks.  The  fiber  tension  can  be  reset  within  5 grams  of  a desired 
value  by  positioning  the  sliding  weights  as  shown  in  Figure  2.  A tension 
vs.  weight  position  calibration  should  be  plotted  for  each  fiber  cutter 
constructed 
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Figure  2.  Fiber  tension  as  a function  of  weight 
position  for  a prototype  machine  shown 
in  Figure  1, 


lunate- 


ACKNOWLEDGEt-lENT 


The  fiber  cutter  described  in  this  report  uses  some  design  concepts 
from  similar  machines  constructed  at  Bell  Telephone  Laboratories  and  the 
Naval  Ocean  Systems  Center.  Harcell  Sollenberger  fabricated  the  first  proto- 
types and  David  Porter  of  the  Boeing  Commercial  Airplane  Company  was  res- 
ponsible for  design  documentation. 


-5- 


DETAIL  DRAWINGS 


REV 

LTR 


4 

MS51977-11 

SET  SCREW 

- 

1 

MS51977-10 

SET  SCREW 

- 

1 

MS171431 

PIN 

SPRING 

1 

MS171525 

PIN 

SPRING 

1 

NAS1189-08-4 

SCREW 

FLAT  HEAD 

6 

NAS1189-08-12 

SCREW 

FLAT  HEAD 

6 

NAS1190-08-4 

kREW 

PAN  HEAD 

i 

j 

AT  uminum 

Alloy;  6061-T4 

1 

FINISH  I' 

TOLERANCE 

; + .03,  EXCEPT  AS 

WED 

i 

1 

« j 

OTY  PART  NUMBER 


OESCBIPTION 


SPECIFICATION 


PARTS  LIST 


scale 


1 

-26 

cutter  arm  rework 

Bell  Labs  Diamond  Knife 
Victory  Diamond  Tool  Co. 
P.  0.  Box  274 
East  Hanover,  N.J.  07936 

1 

-27 

balance  screw 

6-32  UNCX2.50  LONG 

1 

-28 

cutter  arm  w.:>ight 

.45  DIAx.48  LONG  ST.  STEEL 

1 

-30 

mechanical  stage 
MA88 

Swift  Mechanical  Stage 
College  Biological  Supply 
21707  Bothell  Way 
Bothell,  Washington 
481-0731 

1 

-31 

3"  radius  block 

1.20X.85X.74  A1 . Alloy 

1 

-32 

1.5"  radius  block 

1.20X.85X.74  A1 . Alloy 

1 

-33 

.75"  radius  block 

1.20x.85x.74  A1 . Alloy 

1 

2059 

toggle  clamp 

De  Sta  Co 

Campbell  Industrial  Supply 
3433  Airport  Way  So. 
Seattle,  Washington  98134 
447-7100 

- 

CIRCLIP 

1/8"  DIAMETER 

1 

- 

1 

GROMMET 

.60"  DIA,  RUBBER 

1 

4-40 

SCREW 

SLOT  HEAD,  TEFLON 

1 

6-32 

SCREW 

SLOT  HEAD,  TEFLON 

1 

6-32 

SCREW 

FLAT  HEAD,  2.5  LONG 

2 

MS24585C29 

SPRING 

1 

MS24677-1 

SCREW 

SOCKET  HEAD 

2 

MS24677-7 

SCREW 

SOCKET  HEAD 

6 

MS24677-10 

SCREW 

SOCKET  HEAD 

i 

MS24677-14 

SCREW 

SOCKET  HEAD 

2 

MS24677-17 

SCREW 

SOCKET  HEAD 

QTY 

PART  NUMBER 

DESCRIPTION 

SPECIFICATION 

REV 


PARTS  LIST 


REV 

LTR 


optical  fiber  cutter 
base  be 


end  support 

end  support  with 
restraint 

restraint 

mounting  plate 

clamp  base 


6.5  X 6.5  X 3/8  plyvjood 
3. 0x1. 5x. 36  A1  . Alloy 
3. 0x1. 5x. 36  A1 . Alloy 


1.75x.75x.60  A1 . Alloy 
6. 06x3. Ox. 36  A1 . Alloy 
.96x.94x.78  A1 . Alloy 


fiber  restraint  ba^  1.24x.76x.74  A1 . Alloy 


fiber  restraint 


1.24X.76X.25  Al.  Alloy 


slide  plate  retainer  i.lOx.SOx.lO  stainless  stee 


slide  plate 


1.12x.48x.i0  stainless  steel 


tension  clamp  assenbly 

lever  bar  l/8"DIAx3.6  LONG  stainless 

steel 

mounting  bar  l/8"DIAx2.45  stainless  steel 

mounting  bar  suppo-t  1.36x. j5x.36  stainless  steel 
bar  end  support  1.36x.85x.36  stainless  steel 


tension  clamp 
block 

tension  clamp 
bar  joint 
small  weight 


1.25X.75X.74  Al . Alloy 


1.10X.25X.74  Al . Alloy 
1.10X.50X.42  Al  . Alloy 


small  weight  .56DIAx.28  LONG  stainless 

steel 

large  weight  .70DlAx.50  LONG  stainless 

steel 

cuttei^  arm  block  1.0x.80x.25  Al . Alloy 


bushing  - - 
pivot  pin 


bronze  1/8  I.D.x^BS  LCUG 

1/8  DIAxl.O  LONG  stainless 
steel  Rod 


QTY  1 PART  NUM3ER 


DESCRIPTION 


SPECIFICATION 


PARTS  LIST 


-2  B«E  BOARD 


^-DrlTl  .192-. 203  Oia,  Hole  thru 
CSK  100°  to  .335  - .345  Dia. 
to  Asserble  with  -3  and  -4, 
arid  N.AS  1139-08-12  (or  Equiv.) 
(2  Places) 


3/8  Pl^vood  (Material  Optional) 


IN--  * ' ‘ • 


-8-32  UNC/MIL-S-7742 
,40  Min.  Depth  Complete  Thre 
Drm  .45  Min.  Deep 
To  Asserdble  With  -6  And 
fiAS1189-08-12  (Or  Equiv.) 

(2  Places) 


4 Only 

8-22  UNC/MIL-S-7742 

,25  Min  Depth  Corplete  Threads 

Drill  .30  Min  Deep 

(Far  Side)  -3  END  S 

To  Asser.ble  with -5  -4  END  S 

and  NAS1190-03-4 

(or  Equiv.) 


8-32  UNC/MIL-S-7742 

,38  Hin.  Depth  Cor-.plete  Threads 

Drill  .42  Hin.  Deo? 

Tu  Asserile  with  -2  and 
KAS1139-08-12  (Or  Equiv.) 


-3  END  SUPPORT 

-4  END  SUPPORT  WITH  RESTRAINT 


.20  Dia. 
Slot 


i r 


.70 

__Li_ 


6-32  L':iC/MIl-S-77^ 
,25  Min.  De::th 
Complete  Tnrea-; 
Drill  .30  Min.  De>: 
To  Assemble  with 
KS24577-14  and 
Rubber  Grorr.et, 
,60  Dia. X .30  Deep 
(Or  Equiv.) 


— .75 


-5  RESTRAINT 


1—0.18  (TYP) 
0.375  (TYP) 


>6  MOUNTING  PLAT£ 

(Hole  Locations) 
3.00“  X 6.06"  (REF) 
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XVti,  , 


2i 


52 

21 


4-40  'jr;C/:tIL-S-7742  ' 

«25  Depth  CoTiplete  Threads 
Drill  .30  M1n  Deep 
To  Asser  ble  with  Toggle  Clamp 
and  NAS  1190-08-4  (Or  Equiv) 

(4  Places) 

-7  CLAMP  BASE 


-6-32  UNC/:iIL-S-7742 
,40  Min,  ueoth 
Complete  Threads 
Drill  .45  Min,  Oseo 
To  Assemble  with  -6 
end  MS24C77-10 
(Or  Equiv.) 

(2  Places) 


Cover  This  Surface  with 
Electrical  Taps 


-6-32  iJNC/:irL-5-//42 
,40  Min,  Dspth 

Completa  Tnreacis 

Drill  .45  Min,  Deop 
To  Assemble  with  -6 
and  MS24677-10 
(Or  Equiv.) 

(2  Places) 


-8  FIBER  RESTRAINT  BASE 


-9  FIBER  RESTRAINT 


tiA.-  ‘ 


-15  Mounting  Bar 


-17  Bar  End  Support - 
MS  51977-n, 

Set  Screw  with  -18  Centered 
Over  Cleiranco  Hole  in  -S 
(Far  Side) 


6-32x1/2"  Long  Thurnb  Screw  — 
Washer  ,01  THK 
-19  Tension  Clanp 
Spring,  :iS245C5C29  (Or  Equiv,) 
-18  Threaded  Hole 


.18- 

(REF) 


— ► L — . 

(f 


-.18 

(REF) 


-18  & -19 
Tension 
Clamp  [ I 


-1/8  Dia.  Circlip 
Heck  to  Suit 
(2  Places) 

•-14  Lever  Ear 


• Set  Screw;  MS  51377-11 


El 1_ 


16  Mounting  5ar  Sup; 

-22  Large  Weight 


'21  Snvall  Weight 


-12  TErSICN  CLAMP  ASSEMBLY 


• V 1 ‘.-m 


. V -.?  . <-  .#■’ 


,40  Hin  Deoth  Corplete  Thd 
Drill  .45  .-iin,  Deep 
To  Asserile  v/ith  -5  and 
HS24677-10  (Or  Equiv.) 

(2  Places) 


6-32  UKC/MIL-S-7742 


-18  TENSION  CLA’:P 


"lasms: 


10 


Cover  This  Surface 
with  Electrical  Ta 


/ 

! 

iJ 

Drill  .136  -.147 
Dia.  Hole  Thru 


-i  .40 


8-32  U;iC/;lIL-S-7742  Threads  Thru 

To  Assemble  With  -30  and  HA311S0-0G-4  (Or  tqulv.) 

-23  CITTER  AR.M  ATTACHING  BLOCK 

y 24  Bushing  & -25  P1ri 

/ r— .065  M1n 


6-32  UriC/:iIL-S-7742 — f 
1.0  Min.  Depth  Complete  Threads 
26  CUTTER  dhII  1.05  H1n,  Deep 


6-32  U:;C/MIL-S-7742  Thread  Thru 
- 23  BALANCE  WEIGHT 


Cut  Groove 
,05  Min,  Depth- 


—.35 — ► 

U- 


^6-32  UNC/MIL-S-7742 
27  CUTTER  ARAI  BALA.'ICE  SCREW 


•25  PIVOT  PIN 
(NO  SCALE) 


Neck  to  Suit 
1/8  Dia.  Circlip 


Drin  ,45  Kin.  Deep 
To  Asserble  With  -6  And 
MS24677-17 (Or  Equiv,) 

(2  Places) 

» 32  BLOCK 


..  -f 


